at substantial risk for bleeding with surgery. 1, 8 Hypertension, a risk factor for CVD, may be associated with a high risk of intracranial haemorrhage in persons with haemophilia. 9 In addition, obesity, another risk for CVD, is associated with increased joint disease in haemophilia as described by the Centers for Disease Control and Prevention (CDC) and recently reviewed by Kahan et al. 10, 11 Therefore, it is particularly important to prevent CVD and its associated risk factors in this population.
Atherosclerosis, which is the biologic basis for CVD, begins in childhood and is associated with established risk factors including obesity, hypertension, abnormal lipid profile and family history (FH) of CVD. 12, 13 Overweight and obesity in childhood are prevalent, and there is a high correlation between overweight and obesity as a child and overweight and obesity as an adult. [14] [15] [16] 2006 and 2016, rates of severe obesity increased for children aged 2-5 years and for adolescent females aged 16-19 years. These findings are of particular concern as severe obesity is related to higher cardiovascular and metabolic risk. 18 High blood pressure (BP) is also increasing in the general paediatric population. 19 The prevalence of prehypertension and hypertension in children 3-18 years old are 3.4% and 3.6%, respectively. The prevalence is substantially higher in obese children: >30% in obese boys and 23-30% in obese girls. Similarly, abnormal lipid levels are associated with obesity in children. 18 Optimally, strategies to mitigate risk should be initiated in childhood.
The first step for prevention in the haemophilia population is to determine the prevalence of cardiovascular risk factors. Some cardiovascular risk factors, including overweight, obesity and hypertension, are more prevalent in adults with haemophilia than in the general population. the non-HDL-C results were categorized as normal, borderline high or high per age-based norms). 27 BMI percentile was determined for children <18 years, and BMI was calculated for adults. Weight category of underweight, normal weight, overweight or obese was assigned based on established norms for BMI percentile and BMI.
| MATERIAL S AND ME THODS
Waist-to-height ratio (WHtR) was calculated; >0.5 is considered a cardiometabolic risk factor. For children, systolic BP (SBP) and diastolic BP (DBP) percentiles were determined based on age, gender and percentile of height. 28 Hypertension was defined as SBP and/or DBP ≥95th percentile. 28 Prehypertension was defined as SBP and/ or DBP ≥90th percentile but less than 95th percentile. For adults, hypertension was defined as SBP and/or DBP ≥140/90 and prehypertension was defined as SBP and/or DBP ≥120/80. 29 For analysis, subjects meeting criteria for hypertension or prehypertension are grouped together as (pre)hypertension.
Participants who had (pre)hypertension and/or abnormal non-HDL-C were referred back to their primary care physician (PCP) and this recommendation was documented in the EHR.
Study data were collected and managed using REDCap electronic data capture tools hosted at UC San Diego. 30 Descriptive statistics were calculated to describe the demographics and clinical characteristics of the study cohort. Student's t test, correlation,
Mann-Whitney U test, and chi-square test were performed to analyse the data.
| RE SULTS
During the study period, 69 eligible individuals had comprehensive clinic visits. Twenty-six were not enrolled for reasons including lack of interest, extra blood draw, did not have extra time and enrolled in other studies. Forty-three males (mean age 12 years, range 5-20 years, including 6 young adults) were enrolled. The majority were White race (88%) and Hispanic ethnicity (65%). Twentyone (49%) had state insurance, 14 (33%) had commercial insurance, 7 (16%) had military insurance, and 1 (2%) had other insurance.
Twenty-three (53.5%) had severe haemophilia A, including two with high titre inhibitors. Thirty-three (77%) are on continuous prophylaxis, including two with high titre inhibitors.
No subjects reported congenital heart disease, kidney disease, diabetes mellitus, glucose intolerance, hypercholesterolaemia, (pre) hypertension or cardiovascular events. Two subjects reported a prior diagnosis of overweight or obesity, and both had been referred to a weight and wellness programme. Seven (16%) participants re- vs. 3.8 ± 2.5 days; P = 0.07).
Prophylaxis regimen was evaluated for subjects with severe haemophilia A without inhibitor. All 21 subjects with severe haemophilia A were prescribed standard half-life clotting factor at the time of the study. In these 21 subjects, there was no difference between subjects with normal weight (6300 units/week, range 2250-14 000) and subjects with overweight or obesity (6500 units/week, range 2250-14 000); P = 0.94, but higher weight was correlated with higher total factor consumption (cor = 0.88; P < 0.001), up to 14 000 units/week in a patient weighing 81 kg (Figure 2 ). In the whole subject cohort, there was no difference in history of target joints based on weight category (30% in normal weight vs. 25% in overweight or obese, χ 2 = 0.11, P = 0.74).
| D ISCUSS I ON
We identified a significant proportion of children with haemophilia with overweight and obesity including 37% with BMI ≥85% and 4.7% In this study, the dietician identified poor or fair diet for 37% of subjects and provided appropriate recommendations to improve diet intake and monitoring. If a dietician is available in the HTC comprehensive clinic, he/she may specifically review BMI with the family, assess current diet, and provide recommendations regarding healthy food and drinks, primarily water. There are a number of resources which may be shared at the clinic visits. The National Heart, Lung and Blood Institute (NHLBI) has a programme called "We Can! ® " to promote childhood activity and nutrition. 32 Educational topics include calories needed each day, energy balance and BMI. There are additional resources for specific groups including Hispanics, and materials are available in English and Spanish. Additionally, the US Department of Agriculture has a number of online resources at chooseMyplate.gov. 31 Depending on the patient's socio-economic status, the family may live F I G U R E 2 Correlation between weight and weekly prophylactic factor consumption [Colour figure can be viewed at wileyonlinelibrary.com] in a "food desert" with a lack of affordable and nutritious food, and the dietician may need to work with the family on how to find healthy options within their environment. The dietician may recommend that a patient and family participate in a behavioural intervention programme focused on nutrition and physical activity. 11 Barkin et al. As screen time often interferes with physical activity, the PT or other care provider should also assess time spent watching tv, playing video games, using hand-held devices and using computers for school or pleasure. WeCan! has excellent resources to target screen time reduction.
Standardized protocols should be utilized to measure BP in order to have accurate data. The NHLBI "A pocket guide to BP measurement in children" is a useful resource to readily identify children who meet criteria for (pre)hypertension. Patients who meet criteria for (pre)hypertension may be referred back to a primary care physician for confirmatory testing and referred for specialty evaluation and management if confirmed. 37 The NHLBI provide guidance for lipid screening based on age and FH. 27 These guidelines, endorsed by the American Academy This study has several limitations. Data were collected at one HTC visit rather than over time. As most patients are seen at least annually, future studies can be designed to include longitudinal follow-up. This is particularly important to identify trends in BMI, and for confirming BP measurements for diagnosis of (pre)hypertension as a confirmed diagnosis is based on repeated measures and exclusion of white coat hypertension. In addition, future study should use updated guidelines on BP definitions which were published in 2017. 38 Future study should include follow-up of abnormal non-HDL-C levels plus longitudinal evaluation of lipid profiles. For both hypertension and hypercholesterolaemia, the optimal means of communication between the HTC and primary care physician should be determined. In addition, smoking, physical activity and nutrition data were collected by self-report and without validated questionnaires. They provide some data on lifestyle factors which influence CVD, but future studies can include food logs to measure calorie intake and accelerometers to objectively measure physical activity.
Importantly, future study should include a control group of healthy children matched for age, race and ethnicity.
| CON CLUS IONS
The analyses in this study demonstrate that cardiovascular risk factors can be identified within the context of comprehensive haemophilia care. HTC healthcare providers should be aware of the definitions of overweight and obesity and (pre)hypertension as well as the guidelines for managing these conditions. 27, 39 HTCs may utilize internal resources, including dieticians, PT and child life specialists to recommend therapeutic lifestyle changes for a healthy diet plus avoidance of tobacco and alcohol use. In addition, if children are identified with overweight or obesity at a comprehensive clinic visit they may be referred back to the primary care physician for follow-up and/or to obesity and behavioural health programmes as appropriate. PTs may perform targeted joint and muscle examinations and provide patientspecific recommendations to increase conditioning and sports participation. Children who have elevated BP may be referred back to their primary care physician for repeated BP measurements. Ultimately, resources will be required to monitor the impact of interventions on BMI, cholesterol, hypertension and physical activity. Further study is warranted to determine if HTCs can partner with PCPs and appropriate specialists to promote cardiovascular health and risk reduction.
Interventions should include shared decision-making strategies to set realistic goals and methods of self-monitoring.
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